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Energy Absorbing Sheet. 

Body impact protection solutions currently available are limited because they are 
either based upon a rigid exterior shell (for example as used in roller blade pads), that 
are uncomfortable to wear, or upon some form of foam laminate (as used in ski pad 
I? P ? V L de ^ l6Ve,S of Potion. A protective member is known from 

Us 5138722 m which an energy absorbing material is contained in an envelope the 
material remaining soft and flexible until it is subjected to an impact when its 
characteristics change rendering it temporarily rigid. 

It is the object of the present invention to provide an energy absorbing sheet that is 
both flexible and lightweight and would produce a sheet form for body impact 
solutions^ It is a further object of the invention to provide an energy absorbing sheet 
that can be permanently attached and tailored into a garment of part thereof It is a 
further object of the invention that the sheet could be simple to cut into the required 
size and shape, and subsequently attached within or onto the garment. 

According to the invention there is provided a sheet comprising of an energy 
absorbing material in the form of a 'thread' that may be woven or coiled into a sheet 
The material is extruded in thin tubes, either hollow or solid. This material could then 
skin over when exposed to the appropriate conditions, in the same way that an open 
container of paint would skin over when left in contact with air. The thread would 
then consist of a tube of energy absorbent material encapsulated in a thin skin of the 
same material. A further way of producing this thread form of material is to 
encapsulate the energy absorbent material by co-extrusion within a suitable 
encapsulant. This could be done in a similar way to the way that insulated electrical 
wires are manufactured. 

The extruded or co-extruded material could then be woven or coiled into a sheet form 
This could be on a scale as large as a wicker basket, or as small as some of the new 
microfibres. It could be woven as the central structural part of some of the latest 
spacer fabrics, where the spacing thread is in the form of these thin extrusions The 
thread could be woven into the spacer fabric in a zigzag pattern, or in coils within the 
spacer tabnc. 

The energy absorbing sheet of textile containing the extrusions or co-extrusions 
would remain soft and flexible until subjected to an impact when its characteristics 
change rendering it temporarily rigid, the sheet returning to its normal flexible state 
after said impact. 

Preferably the energy absorbing material within the co-extrusions absorbs the impact 
force and spreads the load thereof during the impact. Preferably the energy absorbing 
material within the co-extrusions is a strain rate sensitive material such as a dilatent 
compound whose mechanical characteristics change upon impact. The preferred 
material would be a lightweight version of the strain rate sensitive material including 
duahte spheres. The preferred material is a Dimethyl siloxane hydroterminated 
polymer such as the material sold by Dow Corning under the Catalogue or trade 
number 3 1 79 or lightweight version thereof. 
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Preferably the extrusions or co-extrusions of the material that are not encapsulated but 
are contained by there own skin are made from a dilatent compound, or derivative 
thereof. This skin could form by exposing the raw modified dilatent to the correct 
conditions. For example exposing the material to air, or dipping the material in 
another material, or exposing the material to ultraviolet light, thus causing a skin to be 
formed. The family of silicone compounds are known to form a skin but still remain 
flexible at the core. One example of this would be standard silicone sealant. 
Several embodiments of the invention will now be described, by way of example only 
with reference to the accompanying drawings. 

Figure 1 is a perspective view of one form of the extrusion 

Figure 2 is a perspective view of one form of the co-extrusion. 

Figure 3 is a perspective view of one form of the hollow extrusion 

Figure 4 is a cross section woven spacer sheet in zigzag form. 

Figure 5 is a cross section view of the woven spacer.sheet in coiled form. 



Figure 1 shows extrusion 1 which comprises of an energy absorbing material 2 
encapsulated by its own skin 3. This could be extruded as normal but could be another 
continuous extruded shape. 

Figure 2 shows extrusion 4 which comprises of an energy absorbing material 2 
Encapsulated by material 5. This could be extruded as normal but could be another 
continuous extruded shape. 

Figure 3 shows extrusion 6 which comprises of an energy absorbing material 2 with a 
hollow 7 This could be extruded as normal but could be another continuous extruded 
shape. A further embodiment of the invention could include using gas at above 
atmospheric pressure to fill the hollow. Preferably this gas would be air. 

Figure 4 shows another embodiment where the extrusions, as shown in either Figure 
1,2 or 3, form a zigzag shape in the centre of a spacer material 8. The zigzag shape 9 
is shown only in the weft but in another embodiment could be used in the warp and 
the weft. The materials on either side have been represented by the sheets 10 This 
material is preferably a textile. The spacer textile technology already available on the 
market can produce such multi layers of materials. The textile on either side would 
bind the sheet together. 

Figure 5 shows another embodiment where the extrusions, as shown in either Figure 
1,2 or 3, form a coiled shape 1 1 in the centre of a spacer material 12. The coiled shape 
is shown only in the weft but in another embodiment could be used in the warp and 
the weft. The materials on either side have been represented by the sheets 10 This 
material is preferably a textile. The spacer textile technology already available on the 
market can produce such multi layers of materials. The textile on either side would 
bind the sheet together. 
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